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CLAIMS 

1. (original) A method for forming a semiconductor device comprising: 
providing a semiconductor substrate; 

forming an insulating layer on a surface of the semiconductor substrate; 
providing a strained semiconductor layer on the insulating layer; 
defining a <1 00> direction of the strained semiconductor layer; and 
forming a transistor on the strained semiconductor layer, wherein the transistor is 
aligned along the <100> direction of the strained semiconductor layer. 



2. (original) The method of claim 1 , wherein the strained semiconductor layer is in a tensile 
stress state. 

3 . (original) The method of claim 1 , wherein providing a strained semiconductor layer 
further comprises; 

providing an at least partially relaxed silicon-germanium layer on the insulating 
layer; and 

forming a silicon layer on the at least partially relaxed silicon- germanium layer to 
form the strained semiconductor layer. 

4. (original) The method of claim 1, wherein providing a strained semiconductor layer on 
the insulating layer comprises: 

1 5 forming a semiconductor layer on the insulating layer; and 

2^ shaming the semiconductor layer. 

|q 5. (original) The method of claim 1 , further comprising defining a <1 10> direction of the 

i y semiconductor substrate. 

m 

6. (original) The method of claim 5, further comprising aligning the <1 10> direction with 
the<100>. 



2 



PAGE 3110 1 RCVDAT 5112/2005 5:31:43 PM (Eastern Daylight Time] * SVMSPTO-EFXRF -3/9 « DNISOTOO ' CSID:5129966853 1 DURATION (mnws):1244 



05/12/2006 PRi 16*31 pax 5129966853 Freeecale Semiconductor 



121004/010 



7. (original) A method for fonning a semiconductor device comprising: 

providing a semiconductor substrate; 

defining a <1 10> direction of the semiconductor substrate; 

forming an insulating layer on a surface of the semiconductor substrate; 

providing a pre-straincd semiconductor layer; 

defining a <1 00> direction of the pre-strained semiconductor layer; 

bonding the pre-strained semiconductor layer to the insulating layer, wherein the 

<1 00> of the pre-strained semiconductor layer is aligned with the <1 10> 

direction of the semiconductor substrate; and 
forming a transistor on the pre-strained semiconductor layer, wherein the 

transistor is aligned along the <100> direction of the prc-straincd 

semiconductor layer. 

8. (original) The method of claim 7, wherein providing a pre-strained semiconductor layer 
further comprises: 

providing an at least partially relaxed siheon-germanium layer, and 
forming a silicon layer on the at least partially relaxed silicon-germanium layer 
I form the pre-strainod semiconductor layer. 

a 

q 9. (original) The method of claim 7, wherein the semiconductor device is characterized as 

being a silicon-on-insulator device. 

5 ! 10. (original) The method of claim 7, wherein bonding of the pre-straincd semiconductor 



< 

2: 



layer to the insulating layer is performed by thermal wafer bonding. 

1 1 . (original) The method of claim 7, wherein forming a transistor on the pre-strained 
semiconductor layer comprises aligning a source/drain axis of the transistor along the <100> 
direction of the pre-strained semiconductor layer. 
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12. (original) The method of claim 7, wherein forming a transistor on the pre-strained 
semiconductor layer comprises aligning a source/drain axis of the transistor perpendicular to the 
<1 00> direction of the pre-strained semiconductor layer. 

13. (original) The method of claim 7, further comprising cleaving the semiconductor device 
through the pre-strained semiconductor layer. 

1 4. (currently amended) The A method of claim - 1 -3 for forming a semiconductor device , 
further comprising: 

providing a semiconductor substrate: 
defining a <1 10> direction of the semiconductor substrate; 
forming an insulating laver on a surfac e of the semiconductor substrate: 
providing a pre-strained semiconductor layer on a SiGe layer: 
defining a <100> direction of the pre-strained semiconductor layer; 
bonding the pre-strained semiconductor laver to the insulating layer, wherein the 
<1 00> of the pre-strained semiconductor layer is aligned with the <1 1 0> 
direction of the semiconductor substrate: 
, cleaving the SiGe laver to leave a remaining portion of the SiGe laver on the pre- 

strained semiconductor laver: and 

i 

I ^ removing the 3fe-$fra in e d se miconductor remaining portion of the SiGe layer 

& after cleavin g: and 

C forming a transistor on t he pre-strained semiconductor laver. wherein the 

Hi transistor is aligned along the <1 00> direction of the pre-strained 

(£' semiconductor layer: 

< 

(original) A method for forming a semiconductor device comprising: 
providing a semiconductor substrate; 

defining a crystal orientation of the semiconductor substrate; 
forming an insulating layer on a surface of the semiconductor substrate; 
providing a pre-strained semiconductor layer; 

defining a crystal orientation of the pre-strained semi conductor 1 ayer; 
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bonding the pre-strained semiconductor layer to the insulating layer, wherein the 
crystal orientation of the pre-strained semiconductor layer is not aligned 
with the crystal orientation of the semiconductor substrate; and 

forming a transistor on the pre-strained semiconductor layer, wherein a 

source/drain axis of the transistor is aligned along the crystal orientation of 
the pre-strained semiconductor layer. 



16. (original) The method of claim 15, wherein the crystal orientation of the pre-strained 
semiconductor layer is determined to enhance current transport capability of a PMOS transistor. 

1 7. (original) The method of claim 1 5, wherein the semiconductor device is a silicon-on- 
insulator device. 



1 8. (original) The method of claim 1 5, wherein providing a pre-strained semiconductor layer 
further comprises: 

providing an at least partially relaxed silicon-germanium layer; and 
fanning a silicon layer on the at least partially relaxed silicon-germanium layer 
form the pre-strained semiconductor layer. 

>r 1 9. (original) The method of claim 1 5, wherein defining a crystal orientation of the 

q semiconductor substrate comprises defining a <1 1 0> direction of the semiconductor substrate. 

O 

20. (original) The method of claim 1 5, wherein defining a crystal orientation of the pre- 
C£ strained semiconductor layer comprises defining a <1 00> direction of the pre-strained 

J semiconductor layer. 

21. (original) The method of claim 20, wherein forming a transistor on the pre-strained 

(/) semiconductor layer comprises aligning a source/drain axis of the transistor along the <100> 

LLi 

direction of the pre-strained semiconductor layer. 
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22. (original) The method of claim 21, wherein forming a transistor on the pre-strained 
semiconductor layer comprises aligning a source/drain axis of the transistor perpendicular to the 
<100> direction of the pre-strained semiconductor layer, 

23. (original) The method of claim 1 5, further comprising cleaving the semiconductor device 
through the pre-strained semiconductor layer. 



24. (original) The method of claim 15, further comprising polishing the pre-strained 
semiconductor layer after cleaving. 

25. (withdrawn) A semiconductor device comprising: 
a semiconductor substrate having a first crystal orientation; 
an insulating layer formed on a surface of the semiconductor substrate; and 
a pre-strained semiconductor layer bonded to the insulating layer, the pre-strained 

semiconductor layer having transistors formed thereon, wherein channel 
regions of the transistors are aligned with a second crystal orientation, the 
second crystal orientation being different than the first crystal orientation. 

26. (withdrawn) The semiconductor device of claim 25, wherein the pre-strained 
semiconductor layer is in a tensile stress state. 

C > 27. (withdrawn) The semiconductor device of claim 25, wherein the pre-strained 

^» ^ 

semiconductor layer is formed by depositing a silicon layer on an at least partially relaxed 



silicon-germanium layer. 



.J 

• ^ 28. (withdrawn) The semiconductor device of claim 25, wherein the second crystal 

orientation is along a natural cleave plane of the pre-strained semiconductor layer, and the first 

1 — crystal orientation is aligned 45 degrees from the second crystal orientation. 

/) 
11 

3D 29. (withdrawn) The semiconductor device of claim 25, wherein the second crystal 

orientation is rotated 45 degrees from the first crystal orientation. 
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30. (withdrawn) The semiconductor device of claim 25, wherein the channel regions of the 
transistors are aligned in a <100> direction. 

3 1 . (withdrawn) The semiconductor device of claim 25, wherein the semiconductor device is 
a silicon-on-insulator device. 
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